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: Fabrikant, V. L., Kand. of Tech. Sci., Dotsent,

Smorodinskiy, Ya. M. and Popov, I. N., Kands. of Tech. Sc1.

Directional high-frequency relay protection of transmisaion
lines

Elektrichestvo, 11, 23-31, N 1954

The author discusses the application of directional versus
phase-angle differential high frequency relay protection,
both systems using power-line carrier as a pillot channel,
The aim of such protective devices 1is to provide restrain-
ing impulse voltage to block tripping of circuit breakers
in certain faults, and causing back-feed tripping on a
time-delay selective basis in specific 1nstances. The

author reports directional protection preferable to the
phase-angle differential scheme. He gives a detailed
description of the directional scheme in various areas of
application. Five diagrams, 6 Russian referenczs (1935-1953) .
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Title . Protection relay without nonlinear elements.
Periodical : Elektrichestvo, 12, 53-59, D 1955

Abstract . The author investigates the problem of obtaining
desired characteristics from multipole relays without

nonlinear elements. He presents methods of making relay
windings so as to obtaln given characteristics which will
correspond to an established problem. Multipole relays

without nonlinear elements are compared with a relay

associated with rectifiers and another associated with
circuits with saturated steel. Two tables, 2 dlagrams,

5 Soviet references (1944-1954).
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OPTOMUM CIRCUIT FOR A DETECTOR-TYPE DI-
RECTIONAL IMPEDANCE RELAY. V. L. Fabrikant.
Blektrichestva, 1858, No. 7. 36-41. [Ffasstan
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Lenin Power Engineoring Inst), 100 copies. List of author's works:

pp 38-39 (10 titles) (KIL,30-58, 126)
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[Theory of alternating current relay winding] Teoriia obmotok rele

peremennogo toks, Moskva, Goe, energ, iszd-vo, 1958, 263 p,
(Rlectric relaye) (MIRA 11:4)

» Veniamin L'voviech; KOZIS, V.L., red.; FRIUKIN, A.M., tekhn,red,
A S Bt L T r"““\jh;;l&,li»i:zi;ye

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041232(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041232

PEdr S

KASABOV, O.; FABRIEANT,.V.

e

Kffect of the magnitude of an electric current on the lifetime
of metastable atoms in & fluorescent lamp. Fiz.sbor. no.4:51-
sh 58, (MIRA 12:5)

1. Moskovskiy ordena Lenina energeticheskiy institut.
(Blectric currents) Fluorescent lamps)
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¥abrikant, V. L., “rrdidate oY Teenrien!

tilizntion of Mransiztor: n .:ley  rotection (Igpoltzovaniye
poluprovodnikov v releyroy sronellter

The iniividual protection ilcuenis ure separ-tely investigat-
ed, Two principles are apriisi in the design of the collective
protection devices: 1) “ompuriron of the absolute valueg of
the vectors A ond B of two el:ctric quantities and 2) Their
comparison according to theoir yhare difference. The devices
for obtaining i ocnd B are cirmple and congist of voltuge auto-
trunaformers, arc-cuppression coils cnd intermediate current
trunsformers. The mein pert of the device ie the conparison
circuit which can be execut.d in the same wiy for all or al-
nost all collective protection devicez. A definitive solution
of the problem which of the relays given is the most suitable
one, can be found only after o comparison of the best speci-
mens of these relays. Using transistor triodes as d.c. ampli-
fiers, two fundamentally different ways mey be applied with
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_ Utilizution of Trunsistors in Relay rotection SOV/105-58-7-9/52

Card 2/4

respect to the lay-out of the compuricon-circuit. The second
proves to be the more udeguate onc. ith this nethod, the
transistor triode ir used for the amplification of the dif-
ference, i.e. ns zero indicator. Tt is shown that a comparison
of the vectors A and B with respect to the engle, as well as
with respect to the nbsolute value, makes it possible to ob-
tuin a resistance-relay with o cher:zcteristic in e complex
plane in form of a c¢cycle or oi « straight lines - A compari-
son of the phese difference cun be carried out by the de-
terminntion of the part of the period, during which the signs
of the quantities to be determined, agree. Circuits by means
of which the absolute vsalues rnd —haoses are compared make it
poasible to obtain uny characteristic whatsoever in form of
a ntraight line or of a circle in a complex plane,and nmeke
it possible to obtain a univercal conparison device. Up till
now, however, thig device appears in a more simnle manner in
a circuit for the comparison of nbuolute values than for a
phase comparison circuit. Not much evidence is available at
precent and the investigations should be continued in both
directions. The possibility of obtainkg simple relays on the
bausis of the comparison of outputs of the linear and non-
~linear element {both of them supplied by a common source)
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S0V/ 105-58-7-9/32
Utilization of Transistors in Relay Protection

has been examined with resepct to the lay-out of the simple
devices. Teats have shown that the consumption of such a
device is greater than that of the corresponding eleciro-
mechanical relays. Their use weuld only be justified in
places where this protection would aimplify - the total de-
sign of the circuit.

In the investigation of the logical part of the circuit, the
view is taken that it is not expedient in the design of
protective cirouits, at any rate, %o exclude all electroe
mechanic relays and to replace them by transistors. Either
intermediate relays or logical traneistor circuits should be
used (according,to which of them gives the better solution
for the oircuit®ias a whole). There are 8 figures and 7
references, 2 of which are Soviet.

ASSOCIATION: Teploe_l ektraproyekt

JUBMITTED: October 8, 1957
card 3/4 Lokt edelr o wheadgal o e e o
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. SO0V/105-58~7~
Utilization of Transistors in Relay Proteotion /105-58-1-9/52

1. Electric relays--Design 2. Transistors--Circuits
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Card 1/3

Osadchenko, M. I.,, Enzineer SO0V/105-59~10-21 /25

Conference on the Results and Prospects of the Development of
Soviet Relay Construction

Elektrichestvo, 1959, Nr 10, pp 06-87 (USsR)

An All-Union Soientific-technical Conference was held at
Cheboksary from July 7 to 11, 1959. It dealt with the resulis
obtained in relay construction during the last nine years.
Furthermore, the Prospects of the further development of relay
construction, and the prote¢tion and automation of electric
installations were outlined, The Conference was attended by
representatives of goientific research institutes, planning
institutes and colleges, special laboratorieu, planning
organizations, of the Soyuzglavenergo (All-Union Main Power
Administration) and a number of power systems. The representatives
of the Cheboksarskiy elektroapparatnyy zavod (Cheboksary Plant fer
Electric Apparatus) X, M. Kulygin and M, B. Tsfasman reported on the
achievements of the Plant in the modernization and the development
of new highly sensitive and high-speed relays and protective
circuits. V. L, Fabrikant, Candidate of Technical Sciences, spoke
\\
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Conference on the Results and Prospects of the 80V/105-59-10-21/25
Dovelopment of Soviet Relay Construction

"Developments in Foreign Relay Construction", Professor
I, A, Syromyatnikov, Doctor of Technical Sciences, spoke ahout
his impressions from a tour to the United States and delivered a
report on "The Ways of Further Development of Soviet Power
Engineering". Enginecer V.M. Yermolenko spoke about "The Principles .
Underlying the Design of Complicated Alternating Control Circuit
Protective Dovicos". M. I. Teargv, Candidate of Technical Scicnces,
spoke about the work of the VNIIE for the development of power~
supply units. Ye. D, Sapir, Candidate of Technical Sciences,
delivered a speech "On the Usefulness of Developing Protective
Devices With a Sensitive Electromechanical Element". Engineer
Yu. A, Gayavepko: "Prospects of the Development of Relay
Protection With Semiconductors". Engineer V, I, Grinshteyn
reported on the development of the resistor- and power relays
with semiconductors. Professor A. D. Drozdov, Doctor of Technical
Sciences, spoke about the prospects of further employment of
saturated steels in relay construction. The manufacture of large
0il- and air circuit breakers by the plants "Elektroapparat" and
"Uralelektroapparat" was sharply criticized. The Conference

Card 2/3 pointed out that antomatic frequency- and power controllers,
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Conference on the Results and Prospects of the 80V/105-59-10-21/25
Development of Soviet Relay Construction

grouped installations for excitation and powsr control, modern
automatio synchronizors, and automatic regulators for the
batteries of atatio condensers which are indispensable in the
full automation of electrio installations have not yet been
provided for in the Soviet manufacturing program.
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: L » B W, TVANOY, V. T., MIKUTSKIY, G. V., SAPIR, Ye. D.

"Relay protection with semi-conductor devices!"

report to be submitted for Intl. Conference on
¢ Large E " + %
18th Biennial Session, Paris, France, 15-25 Jun 60? lectric Systems (cmp.z,),
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9, 2144 E194/ELSS

AUTHORS: Ivanov, V.I., Doctor of Technical Sciences,
Mikutskiy, G.V., Candidate of Technical Sciences,
Sapir, Ye.D., Candidate of Technical Sciences,
Fabrikant, V, L., Doctor of Technical Sciences and
Fedoseyev, A,M,, Doctor of Technical Sciences

TITLE: Relay Protective Equipment Based on Transistor
Instruments

PERIODICAL: Elektricheskiye Stantsii, 1960, No.7, pp.59-64

TEXT: By the use of semiconductor diodes and triodes and also
magnetic components, measuring devices and logical parts of
protective circuits may be constructed without contacts. Devices
responding to the ratio of two electrical magnitudes are often
required, They can be made of semiconductor rectifiers or may be
based on the principle of comparing the absolute or the phase values
of electrical magnitudes, Absolute values may be compared by
rectifying and smoothing them and then, using a relay of high
sensitivity, to detect the difference between them, With
transistors, it has been possible to develop circuit elements with
d.c, rectifiers that react to differences between the magnitudes
Card 1/6

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041232(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R99041232

R e c

866l2

5/104/60/000/007/002/002
E194/E4S55 \(‘
Relay Protective Equipment Based on Transistor Instruments V

compared, and operate other parts of the circuit, The Hall and
magneto-restrictive effects may also be used to compare the phase
of two electrical magnitudes, High-speed relays may, however,
react to the alternating double-frequency component of the Hall emf ,
It is accordingly necessary to eliminate this component, by the use
of filters or special compensating circuits, Two circuits were
constructed around two identical Hall emitters, the alternating
components of Hall emf being cancelled and the constant components
summated. In the second method, the crystal rectifier of one
pick-up passes current induced in an additional winding by the

flux of the second pick-up. The flux is set up by one of the
electrical magnitudes to be compared, Conversely, the current of
the second pick-up induces a flux in the first set up by the second
electrical magnitude. An expression is given for the resultant
emf . In this way, the relay may be made to operate reliably under
various circuit conditions, Relays may also make use of the
dependence of the resistance of semiconductor elements on the
intensity of the magnetic field in which they are located, This

Card 2/6
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Relay Protective Equipment Based on Transistor Instruments

effect is particularly marked if the semiconductor elements are in

the shape of discs, The principles underlying a relay of this

type are briefly explained and a schematic circuit diagram of a

wvoltage relay is shown in Fig.,h, Multi-phase resistance relays

have been proposed for remote control. Such a relay reacts to

all kinds of multi-phase short-circuits, or at any rate to most of
with without opening or closing contacts, Conta:ztless relay

systems have been built up in this way. The time-delay elements

are usually of the capacitor charging type. Phase differential /
high-frequency protective relays are then described, Two methods 0(
of protection have been devised that differ in the method of making
the phase comparison of currents at the ends of the protected line.

One of these methods, due to Candidate of Technical Sciences
0.V.Mamontov (see Elektricheskiye Stantsii, 1958, No.5),uses the
impulse method of comparing the current phases and was installed in
1958 in experimental service on a 220 kV line. In the other

system, the current phases at the ends of the protective lines are
compared by means of an integrating circuit, shown as a block

Card 3/6
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Relay Protective Equipment Based on Transistor Instruments

with a band-width of 1900 ¢/s, a high-frequency amplifier and
detector and a d.c. amplifier. From the output of this amplifier
the d.¢. impulse is applied to the phase comparator circuit, The
overload protection of the triodes of the output cascades of the
transmitter 1s described. In 1958, a prototype of the
transmitter-receiver based on transistors was put into service with
a differential phase protection scheme type f3$3 2 (DFZ-2) on a

110 kV line of 60 km, The operating frequency >f the protective
channel was 210 kz/s and in 11 months serwvice thc performance was
fully satisfactory, A method of differential protecrtion with delay
has been developed which differs from other systems in that the
currenta are rectified by a method that ensures selectivity and
speed of operaticen, The reacting element of the protective system
is a d.c. relay connected to the output of the comparator circzuit,
either directly or through a d,:. amplifier based on semiconductors,
A common rzacting element can be used for all three phases,

Fig.10 gives a block c¢ircuit diagram of a protective circuit; the
method of operation is briefly describad, There are 11 figures and

3 Soviet references,
Card 6/6
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Relay Protective Equipment Based on Transistor Instrumen>s

much less than 50 milliseconds, In this case the second part of
the circuit is used. It contains a grid control element which
also responds to instantaneous measurement of the sign of the power
acting cn the output relay of the proteztive cirzuit, In the
event of asymmetrical damage to the protected lin:, the power-
directionel elsments on both ends of the line operate the output
protective relay. A receiving-transmitting high-frequency
protestive system is then described, Tt is intended for operating
with a phase differential pro‘ective system, A blcck carcuit jﬁ
diagram is given 1n Fig.8. The emitter generator is based on a
triode and has a quartz frequency-stabiliser. The =2perating
prin:iples are explained: briefly, if there 1s no manipulation
veltage applied to the control cascade it is open and the
transmitter operateéﬂ If power-frequen:zy voltage appears on the
output of the manipulation elements this becomes blocked and the
transmitter is stopped. The power of the high-frequency signal
beyond the line filter is 6.5 W in the frequency range of 30 to
250 ko/s, The receiver contains an input high-frequency filter

Card 5/6
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Relay Protective Equipment Based on Transistor Instruments

diagram in Fig,6, The operation of this circuit is explained,

A directional high-frequency protective tircuit ts described with

a blozk ¢ircuit diagram in Fig.7. It was developed by Candidate
of Technical Sciences Ya,M,Smorodinskiy and Engineers 0,D,Velichkin,
Ye.V.Lysenko and V,P,Kletskly and uses semiconductor diodes and
triodes, If the line is not provided with lightning arresters,

so that use can be made of protective systems with an operating

time of less than 25 milliseconds, then only the main high-speed
part of the circuit is used. The operating principle of the
circuit depends on rapid sensing of the direction of negative
phase-sequence power at the ends of the protected line and
comparison of these directions by means of a high-frequency channel,
For this purpose, the protective system uses high-speed double-
acting power-~directional elements based on semiconductors, Because
of the characteristics of lightning arresters, when they are used
the line protection must be delayed by 50 milliseconds. Therefore,
it cannot be entirely based on instantaneous response to the sign
of the negative phase-sequence power as the asymmetry tfime may be

Card 4/6
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FABRIKANT, V.L.y prof., doktor tekhn,nauk (Moskva)
~

Apalysis of longitudinal differential protection of electric lines

lex plane.
using & method imvolving diagrams in & compiex P (MIRA 1411)

. 12:40-47 D '60
R A W
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FABRIKANT, Voniamin L'vovich; OVCHARENKO, M.I., red.; BUL'DYAYEV,

[Filters with symmetrical components]?iz;;% Bgiiﬁiéﬁﬁt,
sgﬁavl}zéu;hchikh. 2. izd., porer. iiosk ’(MDU\ P
1 » L ] o

(Electric filters) (Radio filters)
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FAERIKANT, VL. [Fabrikents, v.] (Riga); PUTNIN'SH, V.Ya,

(Riga)

A new phase comparison method for
elr;ctrl;cal quantities. Elektrichestvo no.

(Electric relays)
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Prinn~iples of the design of longl
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doktor tekhn,nauk, _;lrrof. (Rige)
n the evaluation of relay protection

FABRIKANT, V.L.,

i
f the reliability theory
g;:t:ms. Elektrichestvo n0,9:36-40 S '65. (MIRA 16110)
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MANOYIOV, V.Ye.; MARNEVSKIY, B.I.; RYZHOV, P.1.; S x{.,(‘,':‘;_‘;.3.;!,'_":(.'._’.“}

SYROMYATNIXKOV, I.A.; FABRIKANT, V.L.; CHERNIN, A.b.,v Ci I O

N.V.; FEDOSEYEV, A.M.; SHABADASH, B.I.; SHCHEDRIN, N.N.3

FATEYEV, A.V.

Viktor Ivanovich Ivanov, 1900-1964; an obituary. F]th\;r\%;;ﬂl;o)
no.11:89 N '64. B4 183
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BKS]HG;RS‘KIY, V.A.; FABRIKART, Ye.A, (Leningrad).

01 : ting
fferentiating and integra
the errors in passive ai ‘ r
:;:z‘éinniircuitu depending on the supponzd cl;:;ﬁ::x]'.oi v:o;e. byl
process to be investigated [with summary in

(MIRA 11:1)
no.l1:52-66 '57.

(Mectronic circuits)
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FABRIKANT, Yo.A., kend. tekhn, naulc,

" jreult contours in writing
M ing derived c
- General rules for select hhoff's second lav.
down equations by the application of Kirchho (KIRA 11:5)

: 157,
dey LWMI n006‘306-307 %lectric 011‘0\11’38)
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L 2197666 _Ewp(k)/_gy:?(a)/zwg(y)/M(v)/nwp(x)' B

~ ACC NR: AP6007868 " SOURCE CODE: URjorda/eejoo/o0z/onrr/onze |

~ 'AUTHOR: Ovanes'yants, G.A.(Leningrad); Fabrikant, Ye, A. (Leningrad) 3 :
. Yanushevskily, 0. I. (Teningrad) e ‘/8

- 7;ORG: none.
%TITLE: Automatlo system damping using inertia damper motors

|SOURCE: Avtomatika i telemekhantks, ro. 2, 1966, 117-122

ETOPIC TAGS: sutomatic control equipment, automatic control system, damping moment
r the selection of the parameters of an

i ABSTRACT: This article proposes & procedure fo
f its most efficient employment in auto~

inertia magnet damper motor from the viewpoint o
matic systems. The fnertia damper motor can assure efficient damping of an automatic

i system with different values of its transmission coefficient even when the moment of inertia

“and the coefficient of the high-speed magnetic disk damping are constant. If, however, a

- motor of the same type 18 used as an all-purpose damper at a very high drop in the system | _
i transmission coefficient, this may be achieved by adjusting the magnetic damping coeffici~ |
| ent within a small range. These recommendations are valid for cases wh~n the moment ‘
 of inertia of the controlled plant is smaller or close to the moment of inertia of the motor |

UDC: ¢2-601,136, ...

e e, Al
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" 1 2197666 R
ACC NR: AP6007868 . S o

amper motors are promising for high-effici-|

rotor. It is shown in the analysis that inertia d
¢ amplifiers are used without the conver-

ency, low-power automatic systems, in which a-

gion of the modulating signal into alternating current. Orig. art, has: 5 figures and 28
formulas. , ' . . ‘
SUB CODE: 13 / SUBM DATE: 06May65 / ORIG REF: 004 / OTH REF: 003,

T
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BESEKERSKII, Viktor Antonovich; PAL'TOV, Ivan Petrovich; FABRIKANT,
Yevgeniy Anatol'yevich; FEDOROV, Stepan Mikhaylovich; CHINAYEV,

Petr Ivanovich; SOBOLEV, 0.K., red.; MURASHOVA, N.Ya., tekhn.
red,

[Collection of problems on the theory of automatic control

Sbornik zadach po teorii avtomaticheskogo regulirovaniia. %By]
V.A.Besekerskii i dr. Moskva, Fizmatgiz, 1963. 408 p.

(MIRA 16:12)
(Automatic control)
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BLAZHKIN, A.T., doktor tekhn. nauk, prof,; BESEKERSKIY, V.A.,
doktor tekhn, nauk, prof.; AZIMOVA, K.F., kand. tekhn.
nauk, dots.; LANSKOV, V.D., kand. tekhn. nauk, dots.;
F INT,.Xe.A,s_kand. tekhn, nauk, dote.; GUL'DIN,
u.V., inzh. MEYERSON, I.G., dots.. kand. tekhn. nauk, dois.,
retsenzent. FAOLOV, B.K.,.red. - . - .

fGeneral electrical engineering] Obshchaia elektrotekhnika.
Moskva, Energiia, 1964. 655 p. (MIRA 17:12)

1. Prepodavatel! Leningradskogo mekhanicheckogo instituta
(for Blazhkin, Besekerskiy, Azimova, lanskov, Fabrikant,
Gultdin).
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[FRE K1k finT G ],

AUTHORS : Smelyanskaya, B. Ya.. Engineer, gabrikaﬁiL’/105-58-&-24/37
_Ye. M, Engineer
e e e,
TITLD: Conference for the Checking of the Proposed Birzehlvez
for Relay Protection (Soveshchaniye po rassmotreniyu
proyekta rukovodyashchikh ukazaniy po releynoy cashchite)

PERIODICAL: Elektrichestvo, 1958, Nr 4, pp. 83-84 (USSR)

ABSTRACT: In December 1957 in Moscow a conference took place for
the evaluation of the proposed directions for relay pros
tection of station and substation elements. The project
had been worked out by the "Teploelektroproyekt'" Institute.
The conference was called by the Department for Relay
Protection at the Commission for Long Distance Transmission
of the ENIN imeni Krzhizhanovskiy of the AS USSR and by
the MONTOEP (Moscow Branch of the All-Union Scientific
Technical Society of Power Engineering Industry). Repre=
sentatives of the power engineering systems. of secientific
research and training institutes, of projecting organiza=
tions and many others took part in it. Professor A. }l.
Fedoseyev, Doctor of Technical Sciences, said in his in=
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e

Conference for the Checking of the Proposed Directives 105-58~4—24/}7
for Relay Protection

troductory words that in the course of the last ten years
no directions had been published. Lectures were held bys
the representatives of the "Teploelekiroproyekt" Ingtitute.
A. B. Chernin, Candidate of Technical Sciences, B. Ya.
Smelyanskaya, Engineer, and S. Ya. Petrov, Engineer.
Supplementary lectures were held and discussions were
joined by: Ye. D. Zeylidzon (Technical Department at the
Ministry for Electric Power Stations of the USSR), V. .
Blinova (0DU Ural), V. D. Kuz'mirykhL (Sverdlovenergo),
0. L. Rivkin (Lenenergo), K. V. Vinogradov (lMoserergo),
V. I. Dorofeyev (Dneptroerergo), ¥. F. Deryugin {Chelya=
benergo), B. B. Slobodnik (Permerergo), V. S. Lzkagon
§Donbassenergo), L. N. Vororov (Gorencrgo), P A. Fomin
Lengidep), I. M. Sirota (Institute for Electrical Bngi=
neering of the AS Ukrainian SSR), I. N, Popov {ENIN AY
USSR), V. A. Smirnov (MKS Mosenergo), A. B. Barzam (ODU
Tsentre), V. M. Yermolenko (TEP), . I. Tsurev (TsKIEL),
V. A. Satarov (iloscnergoproyel:t), A. M. Averbulh (Leneners
Card 2/3 goproyekt), V. M. Shurin (Odessenergo) and cthers. P. I
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A T R TR

Conference for the Checking of the Propuzed Directives
for lelay Protectlon

Ustinov discussed a number of probleus in conncction
with the organization of the publication of these
directions and showed probleus in the ficld of relay
protection. I, A. Syromyatnikov cvaluated the jeneral
state of relay protection in the USSR.

AVAILABLE: Library of Congress

1. Relay protection-Directives-Conference

Card 3/3
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B

Trans -Carpathian
ZHELTVAL, V. V., KATASONOV, N. S. and FABRIKANT, Yu, V, (The
Oblast’® W,/eterin;.ry Be.cteri:)logtcsl Leboratory, Ukrainian SSR). (Abstracted by

V. A, ALIKAYEV)

"Improving the technique of determining carotene in blood sera."s.
Veterinariya, vol. 39, no. 2, February 1962 pp. 78
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FABRIKANTOV, Gelej SHIRONIN, L,I.

p titis.
Use of gamma globulin in preventing. epidemic hepa (

Y Uzb. No0e 2322"’23 F '610
e (HEPATITIS INFECTIOUS) (GAMMA GLOBULIN)

Med,
14:2)
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FABRIKANTOV, G

. Mad. zhur, Uzb. no.3:125-28 Mr 161,
Latent forms of Q fever z (MoRA 14 5)

DR

SE: Thursday, July 27, 2000 CIA-RDP86-00513R00041232

(Q! FEVER)
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_REReTY

G,A.; LAVRINENKO, S.P.

ona type) through reservolr
nfection (Pom ype O )

SHIFRIN, 1.A.; jiA__BRIKANTOV,

is 1

Spreading of leptospiros N e
. Med. zhur, Uzb. no,2143=45 .

water (?m*rospmos:s) (HATER—-J’OLLUTION)
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FAERIKANTOV, G.A. (Tashkent)

Early detect_igox—)hof epidemic hepatitis (Botkin's disease).Zdrav,

_of epidenie b (MIRA 15:8)

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041232(



-
FIW T RE

"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041232

FABRIKANTOV, G.N., inzh.

t
Mechanization of the treatment of freshly laid concrete pavemen..
Avt.dor. 26 no.,12:19-20 D '63. (MIRA 17:4)

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041232(



"APPROVED FOR RELEASE: Thursday, July 27, 2000

FABRIKANTOV, G.N.; PLOTNIKOVA, I.A.
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5

NN

Most Lmportant characteristics of bitumen emulsions,

Avt.dor, 28 no,10:126-28 0 165,
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FABRIKOV, A.l., ingh.
Use of narrow treaches in drainage. ¢idr. 1 mel. 12 no.8:27-30
Ag '60. (MIRA 13:8)

1. Yuzhnyy pauchno-issledovatel'skiy inatiﬁut gidrotekhniki i
melioratsii.

(Excavating pachinery) (Drainage)
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FABRIKOYV,-A

e f narrow trenches
' - (diss) "Mechanisms for excavation o
Cagd Egggeigé foz(:' their use in hydro-reclamation." No;oghze‘ilésggﬁx,‘e
53601) 15 pp; 1 separate page of disgrams; (Minist}'y % "N%MI")- L
RSFSI.I Novocr’lerkassk Land Reclamation Englﬁeering ns 3
copie;; price not given; (KL, 5-61 sup, 19 )
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Elozlrad

PODDUBNYY, I.; YAWIEOV, TI.:~EABRIKOV, G., zhivotnovod; TARASYUK, A.;
TSAPLIN, V.; BAKLITSKAYA, Ye., zven'ysveya; GRIDINA, A., doyarka;
KRAVTSOVA, %., telyatnitea; KOMYAGINA, R., svinarka; SAVEL'YEY, I.,
chaban; SLADKOMEDOVA, N., ptichnitsa; RUD, M., mekhanizator;

. GOGIN, S., mekhanizator,

Our collective farm in seven yeara, Nauka i pered.op.v sol'khoz.
9 no.1l:5-9 Ja '59. (MIRA 13:3)

1. Kolkhoz "Ukraina," Kirovskogo rayona Krymekoy oblasti.

2. Predsedatel' kolkhoza "Ukraina" Kircvskogo rayona Kryuskoy
oblasti (for Poddubnyy). 3. Glavnyy agronom kolkhoza "Ukraina"
Kirovskogo rayona Krymskoy oblasti (for Yanikov). 4. Glavnyy mekha-
nik kolkhoza "Ukraina" Kirovskogo rayona Krymskoy oblasti (for
Tarasyuk). 5. Sekretar' partorganizatsii kolkhoza "Ukraina"

Kirovskogo rayona Krymekoy oblasti (for TSaplin).
(Eirovskoye District--Agriculture)
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_SHERY

FABRIXOV, V.I.
Aiymmetric phase voltage overload protection in the perfofmnce
electric powsr engines., Tekst.prom. 15 no.12:47-48 D '55.
of g e (MLRA 9:3)
1. Student IV kursa Ivanovskogo tekstil'nogo instituta.
(Blectric machinery)
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Frhuikes VA

B V 538221 : 621,318,134 : 5384

: - 493
- Pecullarities of the in Paraffin. . .
(€L Forcite Mixtures,—\: (C. R Acad. Sei.

1700.8.8., 11th Aug. 1955, Vol 103, No, 5, pp. 807-804. In
Husatan.) ‘The Faraday effect was inveatigated at {requen-
cies Detween 2-2 and 3!«.\&!5 at magnetic fickl strengths
vp to 1 500 actsted, uning ilisks of parainferrite ntisture
with a typhal compostion 70% paratfin, 16, Ni-Zr
cerite and t4e, mtile, added to inorease the divleetric
econstant,  The rotation o0 the ‘al:uu' of polarization was
in a sense uppimite to that observed in feszite disks,
The rotation wos {ound to depend on the dimensions of )
the disks, the ficlit strength, the {reqnency ‘and the - : o
concentration of the fervites in the mixture. The results @ : o
are discussed on the basin of theories of the permeability ’ ) ’
tenwor of ferromagnetics.
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- PR ST RET RS

FABRIKOV, V. T CHKAYLOVSKC [
ROV, V. A., MICHKAYLOVSKTY, L. K., KOLLEY, Y, M., and POLIVANOV, K. M., (Moscow)

"Magnetodielectrics in Waveguides,"

Conference on Physics of Magnetic Phenomea D raioittted ot the International

na, Sverdlovsk, 23-31 May 156,

session on Paramagnetic and Ferromagnetic Resonance
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AUTHOR: Fabrikov, V:A.

TITLE:

PERIODICAL:
1956, USSR, Seriya fizicheskaya

ABSTRACT:

I._E‘:F_V'I"hursday, July 27, 2000

Some Problems in the Theory of Gyr
(Nekotoryye voprosy teorii girotro

CIA-RDP86-00513R00041232

LR s

otropic Media
phykh sred)

Izvestiya Akademil Nauk, Vol. XX, i#ll, pp 1318-1328

A general case of gyrotropic linear alectrodynamic

medium is phenomenolozicully considered and gener~
alized Maxwell equationsfor a gyrotropic medium

are compesed and golved in the arti

The Faraday effect was investigat

cle.

ed in paraffin

-ferrite mixtures at a wavelength of 10 to 14 cm.
It showed that internal anistropic fields have

considerable effects on gyromagne
and the inte

pagnetized ferrites,

tic properties of
nsity of these

fields depends on the mechanical state of the

naterials.

Samples made of mixtures of paraffin with powdered
(nagnetite) and
how the anomalous

Ni-Zn ferrite, natural ferrite

metal ferromagnetic vAlsifer", 8
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Some Problems in the Theory of Gyrotropic Kedia
(Nekotoryye voprosy teorii girotrophykh sred)

rotation of a polarization plane in the opposite
sense to that of ‘massive ferrite rings.

This change of the Faraday rotation sign can ap-
parently be explained in the following way: the
intensity of the effective anisotropic field of a
magnetic material incroases with the decrease of
dimensions of individual particles and their con-
nection between each other. The bibliography
contains 14 references, of which 5 are Slavic
(Russian). Two appendices are added at the end of
the artiocls.

INSTITUTION: Power Engineering Institute imeni V.M. Molotov in
Moskva

PRESENTED BY:

SUBMITTED: No date

AVAILABLE: At the Library of Congress
Card 2/2
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AUTHORS Fabrikov, V.A. and Kolli, Ya. i

——

N
TITLE: Approximate Computation Methods of Gyromagnetic
Media (Priblizhennyye metody rascheta giroma-
gnitnykh sred)

PERIODCIAL: Izvestiya Akadezii Neuk, V-1, XX, #11, pp 1329-1335
1956, USSR, seriya fizicheskaya

ABSTRACT: The possibility of engineering computgtions in some
cases of gyromagnetic media application is shown,
The problem is considered about a gyromagnetic ring
of finite thickness, which fills the cross section
of a round wave guide with an arbitrary load at the
end.

Solution of the problem is possible in one of the

two approximations: the approximation of plane waves
and the approximation in which the medium is assumed
to be weakly gyromagnetic.

Formulae are derived for the coefficient of reflection
and the gspefficient of polarization, and these coef-
Card 1/2 ficients are connected with electromagnetic para-
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Approximate Computation Methods of Cyromagnetic
Media (Priblizhennyye metody rascheta giroma-
gnitnykh sred)

meters of the substance,

Computation formulae obtained for the weakly gyro-
magnetic medis in a round wave guide were used,
and confirmed in an investigation of the Faraday
effect in paraffin-ferrite mixtures. The biblio-
graphy lists 11 references, of which 6 are Slavic
(Russian). The article iso supplemented with 2
appendixes,

INSTITUTION: Power Engineering Institute imeni V.M. Molotov in
Moskva

PRESENTED BY:

SUBMITTED: No date

AVAILABLE: At the Library of Congress
Card 2/2
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AUTHORS: Fabrikov, V.A., Kudryavtsev, V.D. and Gushchina, 2.M.

TITIE: Nickel-Copper Ferrites having a Narrow Absorption Line at
Ultra-high Prequencies (Nikel'-Mednye ferrity s uzko

y
rezonansnoy krivoy pqdoshcheniya na sverkhvysokikh chastotakh)

PERIODICAL: Radiotekhnika i Elektronika, 1957, Vol.II, No.1O,
pp. 1299 - 1300 (USSR)

ABSTRACT: Some nickel-copper ferrites were prodiged which, when
operated at frequencies of the order of 10+Y c.p.s., gave an
attenuation ratio of 125 for the two opposite directions of
the magnetising field. Thus, it was found that over a band-
width of + 3%, the direct losses in a rectangular waveguide
were 0.5 db, while the reverse losses were more than 20 db.
The authors thank Corresponding Member of the Ac.S5c.USSR
A.A. Pistol'kors for his constant attention.

There are 1 photograph and 2 references.

SUBMITTED: July 16, 1957.

AVAILABIE: Library of Congress.
Card 1/1

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041232(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041232

109-3-2-5/26
The Possibility of Amplifying the Power of a Suall lodulating 3ignzl
by Means of & Gyromagnetic Medium

(axis 2z). If the transverse components of the alternating
fisld in Eq.(l) are as expressed by Eq.(2), and m, = M, -,

Bs.(1) can be split into Bgs.(7a) and(74), in vhich verious
parameters are defined by Egs.(3), (5), (&) and (8) and
©y = uo\y\Hb . Eqs.(?7) are transformed into:

damz d2mZ dmZ
5;3— + A Py + B " + Cn, = F (10)

where the parameters A, B, C and F are defined by Egs.(1ll).
Eqs.(7) and (10) describe the oscillations of the gyro-nagnetiz
medium which are produced by a modulating field h2 in the

presence of a transverse field having a circular polarisation.

If it is assumed that the variable quantities hz and m, - m,

are comparatively small, it is possible to neglect their

products in Eq.(10). Consequently, the equation can be expressed

by Bq.(12), in which the necessary parameters are defined by

Eq.(13). The solution of Eq.(12) is given by Eq.(14), where
Card2/4
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109-3%-2-5/26
Thie Poscibility of Amplifying the Power of a Small Llodulcting Sifrasl
by lleans of a Gyromagnetic Medium

h20 is the amplitude of the modulating field, Q2 1is the

modulating frequency and X, is expressed by kq.(15). UndzrthLe
resonant conditions, Q = a . The imaginary part of X is
expressed by Eq.(195, which is positive when it fulfils the

condition gi TRy (194). This phenomenon indicates the
possibility X@%ﬁgﬁ%&bﬁg@ating signals by the gyro-magnetic
medium; the highest amplificction is obtained when Q = « H

the maximum value of the imaginary corponent of X is
expressed by Eq.(20), which is obtained vhen 2 = & and when

the conditions given b{ Eq.(21) are fulfilled. If Eq.(14) is

substituted into Eq.7a), an expression for the complex ampli-
tude of the transverse oscillations is obtained. This is
in the form of:

_ i iQt
2=yl = Oty 1000t )iy (22),

where the parameters ‘Cll and (12 are defined by Eq.(23).

The author thanks Professor A.L. Mikaelyan for his constant

attention and valuable advice.
Card3/4
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s R 109-3-2-5/286
The Possibility of Amplifying the Power of a Small LiodulatingglsSignal
by lleans of . Gyromagnetic Medium

There are 1 figure, and 8 references, 5 of which are English,

2 Russian and 1 ¥rench. There is also an aprendix in which

it is shown that the results obtained by the author are similar
to those obtained by the method devised by Pierre Mari (Ref.5).

SUBLIITTED: February 12, 1957

AVAILABIE: ILibrary of Congress
Card 4/4 1, Ultra high frequency amplifiers-Mathematical analysis
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50V/109- ~ ~4-3-28/38
AUTHORS: Fabrikov, V.A., Gushchina, Z.M,, and Vasilfyev, VN,

TITLE: Magnesium Ferrite-Chromites for the Application at ths
Lower Region of the Ultrahigh-Frequency Band
(Magniyevyye Ferrito-khromity dlya primeneniya 7
t..zhnem diapazone sverkhvysokikh chastot)

PERIODICAL: Radiotekhnika i Elektronika, Vol 4, Nr 3, 1999,
pp 536-537 (USSR) '

ABSTRACT: Ferrite-chromites of the typs MgCrq guFey

g0, baied a'

a temperature of 13509C or 13000C ate of 3Rsiderarie
interest for microwave applizations, These ferrite.-
¢chromites are characterised by magnatic saturation of

600G and a Curie tempergturs of 1600C, while thair
resistivity at d¢ is 100 ohm.cm., The parameters <f the
second type of the material (baked at 12000C) are illuz-
trated in Figs 1, 2 and 3. Fig 1 shows the dependen:2
of the non-reciprocal phase shift and the losses on the
magnitude of the magnetising field at a wavelength o
10 cm; the material was employed as a valve devire and
Card 1/2 a waveguide. The dependence of the tensorial parameters
of the material on the magnetising field at & witielana*®
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) S0V/109- - -4.-3-28/38
Magnesium Ferrite-Chromites for the Applicatiun at the L R
of the Ultrahigh-Frequency Band op 0 ° hower Teglon

of 14 cm are illustrated in Fig 3. The authors make
acknowledgement to Yu.N. Afanas'yev and A.A. Marnuylova
for collaboration in carrying out the measurements,
There are 3 figures and 4 references, one of which is
English and 3 Soviet,

SUBMITTED: January 4%, 1958
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AUTHOR: _Fabrikov, V.A. S0V/109-4-7-18/25
TITLE: A Ferrite Amplifier for the High-frequency Electromagnetic
Signals

PERIODICAL: Radiotekhnika i elektronika, 1959, Vol 4, Nr 7,
pp 1203 - 1204 (USSR)

ABSTRACT: In an earlier work (Ref 1), the author investigated the
possibility of amplifying small modulated signals by
means of a gyromagnetic medium. It was shown that the
complex susceptibility x of the medium with respect to

the modulating field is given by:
o g e ),
X" ,"1“’M(1"3'"+ iaT \1 -3 @
1 2 2
@, (111 + ;) [(a - Q)T + 210-]

1 o2 = o2 + mi +-1/T2 .

where & = o = v, ® = yh

1

Cardl/3
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A Ferrite Amplifier for the High-frequency Electromagnetic Signals

Wy = T.MO ’ Y is the absolute magnitude of the gyro-

magnetic ratio (equal to 1.8 x 107 sec/0e), T is the
relaxation time determined by the width OH of the
resonance line (1/T = yAH/2) and Mo is the saturation

magnetisation of the material. When the conditions defined
by Egqs (3) are fulfilled, the imaginary part of X is

positive, which means that the medium is characterised by
negative losses with regard to the modulating signal.

Eq (2) can be written as Bq (4), provided the conditions
defined by Eq (5) are fulfilled. If the modulating field
hz = hz cos {1t is produced by a circuit having a

qualitative factor Q whose coil is wound on a ferrite
sample subjected to the interaction of a constant field
Ho and a transverse high-frequency field hl (see the

figure on p 1203), the amplification of the signal applied

Card2/3
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A Ferrite Amplifier for the High-frequency Electromagnetic Signals

to the input of the circuit is proportional to N, which
is given by Eq (7), where J" is defined by Eq (6). On
the basis of the above formula, it was found that by means
of a monocrystalline ferrite sample it was possible to
obtain amplification of about 10 db when the power of the
high-frequency supply signal was of the order of 20 W.
When using special yttrium ferrites, whose relaxation time

was of the order of 1.10“7 sec, the same amplification
could be obtained with a smaller supply power.
There are 1 figure and 2 Soviet references.

SUBMITTED: January 23, 1959
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AUTHORS: Fabrikov, V. A., Kudryavtsev, V. D., SOV/48-23-3-17/34
Gushchina, Z. M.

TITLE: Ferrites With Intense Saturation Magnetization and a Narrow
Resonance Absorption Curve at Superhigh Prequencies (Ferrity
8 bol'shoy namagnichennost'yu nasyshcheniya i uzkoy rezonans-
noy krivoy pogloshcheniya na sverkhvysokikh chastotakh)

PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1959,
Vol 23, Nr 3, pp 372-376 (USSR)

ABSTRACT: In the present paper the authors investigated Ni-Cu-ferrites
with admixtures of cobalt and small quantities of mangznazo,
which had been added in order to attain a higher electric
resistance of the material in direct current (Ref 12).
Saturation magnetization, denaity, electric resisiance in
direct current, width of the resonance absorvtion curve on
the frequency of 9,350 megacycles, working characierisiics
of ferrites in a valve device of the resonance iype In the
same range of frequency, as well as the nmicrostructure of the
material were measured. The results c¢btzined in connection
with the investigation of the ferromagnetic resonance of

Card 1/2 spherical samples #n the rectangular resonator

5 PRSI W T PER DR >
PR Y PR R e 5 v N g i O B R T AR S B N
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Ferrites With Intense Saturation Magnetization and a SOV/48-23-3-77/34
Narrow Resonance Absorption Curve at Superhigh Frequencies

are given in figure 1. The width of the resonance curva
depends to a considerable extent on the copper content.

Figure 2 shows by means of an experimentally found curve t:e
effect of Co admixtures exercised upon the width of the
resonance curve of Ni-Cu-ferrites. The dependence on the
temperature of sintering is given in figure 3. Compositioas
with an especially narrow line of resonance are characterized
in a waveguide valve by relations of the wave extinction device
(in decibels) which correspond to two opposite directions of
propagation (Ref 7). All Ni-Cu-ferrites can be divided into
two groups with respect to microstructure. In the case of a
substitution of less than 14 % nickel by copper the ferritas
usually have fine-grained structure with an average eize

of grains amounting to 10 p. If the substitution amounis %o
more than 14 %, the average size of grains varies between

45 and 55 p. Figures 4 and 5 show photographs of typical struc-
tures of both types as well as experimentally found zurves.
The authors thank A. 4. Pistol'kors for the interest he dis-
played. There are 5 figures and 16 references, 2 of which are
Soviet.
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24(3)
AUTHORS: Fabrikov, V. A., Ritter, Ye. G. SOV/48-23-3-19/34
- HM\

TITLE: Non-linear Gyromagnetic Properties of Ferrites on Low Levels
of Superhigh Frequenoy Capacity (Nelineynyye giromagnitnyye
svoystva ferritov na nizkikh urovnyakh sverkhvysokochastotroy
moshchnosti)

PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizichegkaya, 1959,
Vol 23, Nr 3, pp 380-387 (USSR)

ABSTRACT: The present paper investigates the problem of the shift of
oscillations with different frequency in the gyromagnetic
medium and gives some experimental data of the nun-linecar
properties of ferrites on low levels of superhigh fragquens:y
capacity. The equation of motion of the gyromagnetic momznt
in the constant magnetic field H k and in the nlternating Jield

10e1u1t + hzcelw2t was aolwved

in this case in second approximation according to small
variables (see enclosure). The possibility of isolating twc
adjacent frequencies by the envelope of combined signal was
experimentally investigated by means of a device, the schim-
atic drawing of which shows figure 1. Measurements were :ads

of spontaneous polarization h = h
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Non-linear Gyromagnetic Properties of Ferrites on Low SOV/48-25—}-19/34
Levels of Superhigh Frequency Capacity

at a wave length of 3 cm on polycrystalline Ni~Zn-ferrite with
a saturation magnetization of M, = 256,000 A n~'. The half-
width of the resonance ourve of the material amounted to
24,000 A m'1, which corresponds to a duration of transrerse

relaxation of 7 = 1.9.10-10 sec. In the magnetization of the
ferrite nucleus during the detuning of the frequencies of two
klystrons for 30 megacycles an envelope of modulated oseil-
lations appeared on the screen of the oscilloscope. The
optimum values of the magnetizing field, which were similar
to the resonance values (H°~24,000 A m"1), were experimer..
tally chosen. The signal was visible on the screen of the
oscilloscope at various functions of the capacities P1 and P2

possible under experimental conditions. They corresponded to
the inequality (P1P2)exp > 5.10-8W2, the amount of the signal

being proportional to the capacity of two sources P1 and P2

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041232(



"APPROVED FOR RELEASE: Thursday, July 27, 2000

CIA-RDP86-00513R00041232

Y (00 e I E o R

flon-linear Gyromagnetic Properties of Ferrites on Low
Levels of Superhigh Frequency Capacity

(Fig 2). The authors thank A. L. Mikael
There are 2 figures and 10 references,
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30138
g/l9j/61/ooo/oo7/057/o79
i 201/D305
9.257/(97)
AUTHORS : Gushchina, 2.M. y_ Fabrikov, V.A. and Kudryavtsev,
V.D. D T

TITLE: Temperature characteristics of ferrite elements in
SHF devices

PERIODICAL: Referativnyy zhurnal. Avtomatika i radiocelektronika,
no. 7, 1961, 49, abstract 7 I298 (V sb. Ferrity.

Fiz., i fiz. khim. svoystva, Minsk, AN SSSR, 1960,
522.529)

TEXT: A study has been made of the temperature characteristics

of ferrite elements in switching devices with the rotation of the
polarization plane. It was shown that by choosing the optimum op-
erating conditions, it is possible to obtain a good temperature lX
stability (TS) of the rotation angle of the polarization plane of

the wave: 45 ¥ 2,50 in the temperature range -60 to +100°C. The
admixture of Cu to the Mg-Mn ferrites improves the TS of the ferrite
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Temperature characteristics... D201/D305

elements, operating in medium and strong magnetizing fields. an
important method in obtai

ning the TS of ferrite elecments is the use
of compensating circuits.

The procedure is given of measuring the
temperature characteristics of ferrite elements. 2 references.

Abstracter's note: Complete translation /
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9.2690 D201/D305
AUTHOR : _Fabrikov, V.A.
TITLE: Theory of ferrite-dielectric delay lines with dis-

tributed constants

PERIODICAL: Referativnyy zhurnal. Avtomatika i radioelektronika,
no. 7, 1961, 49, abstract 7 1297 (V sb. Ferrity.
Fiz 1 f£iz. khim. svoystva, Minsk, AN BSSR, 1960,
596-606)

TEXT: The problem is considered of propagation of electromagnetic
waves in a coaxial helical line with a combined ferrite-dielectric
filling. The fundamental design formulae are derived relating the

line characteristics with its geometrical dimensions, the parameters

of the filling material and frequency. It is thought that the appl-
ication of existing ferrite and dielectric materials in composite Vl/
lines may produce pulse delays of 0,5 - 1.0 micro sec. without con-
siderable distortion of shapes, the line having a length 1 - 5 cm

Card 1/2
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and'an input resistance « 1000 ohms. 5 rcferences. / Abstrac- {}/
ter's note: Complete translation /
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S0V/109-5-1-10,/20

AUTHOR: . Fabrikov, V. A,
T Eee A A TR RN 0

TITLE: On Conditions for Appearance of Natural Oscillations
of Magnetization of a Gyromagnetic Medium

PERIODICAL: Radiotekhnika 1 elektronika, 1960, Vol 5, Nr 1, pp
117-125 (USSR)

ABSTRACT: Tne paper considers longltudinal oscillations of
the magnetization of a gyromagnetlic medium in a constant

magnetic field H; = 1. H,. Tnese oscillations, appear-

ing under joint action_of a transverse SHF fleld of
circular polarization hl and of a modulating field
- ed

h2 = iz h2, are described by the differential equatlion:

d¥yn d'm, dm, dh
_7‘T'+AT‘.-!-Bg,—+Cm,==Su~l-S,h,—*-S,T,’. (1)

where m, designates the change 1in the longitudinal
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On Conditions for Appearance of Natural 77197
Oscillatlons of Magnetization of a S0V/109-5-1-10/20
Gyromagnetic Medium

'component of the magnetization M, = Mo + m It is

i
shown that the coefficients in Eg. (1) may be con-
sldered as constant and be defined as

3 2 ' . -
A=T’ B=.=a'1+T_|l C=;'—|' S():-""_“—‘. S,=2151=——S, (2)

where T 18 the magnetic relaxation time; wis the
frequency of the SFH field h,; and 1/T =‘y1§H, where
AH 1s the half-width of the resonance line of the
material andjy is the absolute magnitude of the
gyromagnetic ratio of the electron spin and equals

1.78 x 107 oersted ™t sec'l. When the modulating

fleld h, 1s the reaction fleld and is expressed by the
linear gelationship

hy = om, —}—w‘ﬁl—', {4)

dt
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0n Conditions for Appearance of Natural 77197
Osclllations of Magnetization of a S0V/109-5-1-10/20
Gyromagnetic Medium

then Eq. (1) may be transformed into a homogereous
differential equation ot the third order:

d3m dm, dm,
a0 +a e + b ar -e{my — ny) = () 9)

with constant coefflcients glven by Eq. (6):

)

a=4+m&b=0+(wé+@& c:U#v}&

w’u
My = — s M, (6)

The stability of the system described by Ej. (5) 1s
analyzed using the Vishnegradskiy stabllity criterion,
According to this criterion the system is stable 1if
all three coefficients a,b,c and thelr combination
(ab - c) are positive or equal zero, Waen any of
these conditions is not fulfillied the System becomes
unstable. The minimum value of the magnitude wf at
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On Conditions for Appearance of Hatural 17197
Oscillations of Magnetization of a S0V/103-5-1-10/20
Gyromagnetic Medium

2
which this may occur, i.e., wnen u)l = (J or?

not only on the parameters of material T and Mg but

also on magnitudes of v and w. It is determined for
two cases, In the first case, a transversely mag-
netized thin ferrite plate is considered. Tne reactlon
field of this ferrite sample is a demagnetizing fleld

h2 =-m,. Applying the above criterion for stability

depends

1t 1s shown that the smallest value Scr of coefgicient
S at which the system 1s still stable equals Q /2
and corresponds to the condition ¢ = 0. From Scr
= 2/2 an expression for the critical frequency

wgr 1s obtained; 1t has a minimum
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Oscillatlons of Magnetization of a S0V/103-5-1-10/20
Gyromagnetic Medium

. _ 1,54
Wi = Gy 1 )

0.575 L3
W — (g == = ate= T )

In the second case, a ferrite sphere 1s considered.

Here the reaction field 1s produced by the induction
coll of a resonance circult tuned to the oscillation
frequency of the magnetization m_ of the sample.
Tnereby the sample inslde the cofl. As in the first
case, the smallest value Séx 13 determlned from the

Yy

stabllity condition, and an expression 1s found for

OJE

crwhich has a minimum
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On Condltions for Appearance of Natural 77157
Oscillations of Magnetization of a S0V/103-5-1-10/20
Gyromagnetic Medium 273
o Yie = Gy T (13)
. 0775 1.6 TETTTY
W—We ==, at=gn, ]/a‘ﬁs'*"i!i=hqo'—8- (14)

Equations (8) and (13) define critical values of the
magnitude hl =cul/ 2, which when exceeded causes

natural osclllation of the magnetization to appear
in the ferrite sample. These oscillations are of
the relaxation type 1n the case of a ferrite plate.
Tney are sinusoldal in the case of a ferrite sphere.
It is stated that measuring the frequency of the
above oscillations constitutes a simple method for
determining the relaxation time T of the material.
The author draws the concluslon that in mixers using
nonlinear gyromagnetic properties of ferrite a hilgh
magnitude of the transformation coefficlent may be
obtained through regeneration. This is obtained when
Card 6/8 the heterodyne power 1s near the critical power value
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Pcr’ the latter corresponding to the critical value

of hi. The paper has two appendices., In the 7

appendix an expression is derived f'or the react
field h, of the resonance clreult; In the secons
expressgonu are derived for the Steady-state
longitudinal oscillations of magnetization of a
Zyromagnetic medium under the eff'ect o' a transverse
SHF rfield of circular polarlzation, Taere are ]
references, 3 Soviet, 6 U.S. Tne 5 most recent U.§.
references are: P, VY. Anderson, The Reaction Fleld
and Its Use in Some Solid-State Amplifiers, J. Appl.
Pnys. 1957, 28, 9, 1049; M. 7. Welss, Microwave and
Low-Frequency Oscillation Due to Resonance Instabili-
ties In Ferrites, Phys, Rev., Letters, 1958, 1, 7,
239; A. D. Berk, L. Kleinman, C. E. Nelson, Modified
Semistatic Ferrite-Amplifier, IRE Wescon., ILos
Angeles, 1958; W. L. Whirry, F, B. Wang, Experimental
Card 7/8 Study of Modifled Semistatlc Ferrite Amplifier, J.
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Oscillations of Magnetization of a S0V/109-5-1-10/20
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Appl. Pnys., 1959, suppl. to 30, 4; L. B. Valdes,
Circuit Conditions for Parametric Amplification, J.
Electronics and control, 1958, 5, 2, 129,

SUBMITTED: September 1, 1959
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LUTHOKRS : Mixhaylovskiy, L.K., Makarishchev, V.P., Pollak, B.P.,
and Fabrikov, V.A.

TITLE: Nen-linear gyromagnetic effects of g nutational
character in ferrites

PUHIODICAL: Radictekbnika 1 elektronika, v. u. nu. S. 1961,
1178 - 118%

PEAT: Thas paper presented at a neeting of Aill-Union Scientific
and Technical Soclety of Radio Engineering and Llectrizai Communt-
tations im. A.S. Popov on May 135, 1960 deals with the non-linear
gyremagnetis properties of ferrites which are rcaponsible for the
amplification of IF and permit thie i1ncrense of the miging effi-
ciency of ferrite mixers, result Irom the nutatlonal osciliations
of magnetization, The nututiongl Osclilutions :entioned above have
been predizted from theoretionl considerations by V.A. Pabrikov
Ref. 5: Madiotekhnika i elektroniku, 196y, 5, 1, 117) and (kef., 6:

.
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Teo -y Vsyesoyuznoy konferentsii *rritam . linsk, 1959}, The
present article gives the reasuits 14 irentol owork by the au-
thors, performed with the aim of a) dete Mining the non-linearity
of the dependence of intermedinte Ireaquency power le Ui the power

0T local oscillator PH in o SUP mixer; b) determining +the pregence

in the ferrite sumpie, piaced in the resonant circuis of the IF of
Sinusoidal vscillutivng of magneiization under the i1n®,uence of

the SHF power of the locual osziliator, The source of SHF wasg a con-
tinuous or puisc wodutated kiystron gencretor (Kiystron <ype 45-1
(43-1)). The ferr ‘e sample with the co1ij wag placea 1n & section
of a standard Wavegulide at a distance of 6 mm from i narrow wall
of the waveguide. Frequency range was 3 cm, IF was 3 cm, IF was

50 lie/s. The effective Q of the resonant cct was 20 at 30 Yc/s. The
constant magnetic field was apprlied parallel to the rnarrow wall of
the waveguide. Its nognitude was corresponding to that of the fer-
romagnetic resonance., The ferrite sample was a monv crystal of
Yttrium ferrite having the ferromagneti: resonance tana 5-10 oer-
sted. The shape of the sample was nearly spherical with unlapped

- 2(
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~ e,

3111{;4'20: The overall IP amplification wes about 105, the roisc le-
¢ of the zmpiifier, us reduced to tnat of the pre anp 1£‘1-ﬂ*“‘—
sul wus about € microvuir (measured wizth a (Sr‘.‘b)J LAt""" - .
netes Imaswmt ol §3-0 ot nentiinesd ). The :ffr ‘f"\;‘~‘.c~-‘ :
OVErCulle were us follows: Transients ir the roes. pfiizalties

1d char ) e ferrite oot ogue to opge
y,dtbhanéta of the 4., “omponent or magteliziu, for.s '"/:xood;a
bid f &< t e Lo ‘ Sdtreilil, I 5L Thoe -
.; ton ot dove field ander the s nlidence af ihe 1 ng 2nd tral
Itug edges of the . - Caey s 2 e
v, & of the o ? Dzciliaz o' rilue' cagl sy Ul Bloember,sen,

0
i
1

i;:yrli:n(}ﬁ?. l‘c‘LdAlu-‘ Jib ellenis in o nara and iArres Retli. ro: n

Lys. Kzv, 52, o, T3y ne gt g TRRan.us,

o oA DR, v [N 4 . 2 LVer- o ¥ e

v e ve T 23 S0y ). The er-heatlin: Jf ferrsie Sampie

B T 2383ination from d( SHF Zi=ia bty the = ;

<Ll o trassuiesion of pulse from . /e sanpte. Di-
s£8l0n Fulss from the 1"01 Ouiisintor lea to the IR

amp.1fier chain. The netins )
cnaln. 3 rnb‘zlnb Vad avoioe e wse of puis
Shorf d’JT:;lf-ii){i \;“6 L’l;'"'”O"(""')" 1 T»-». i LK il use of puisese of
Sl m e 1t s e gstLada e LHO ArANS (CLTA were peinced he
?Fiff;“a Palses 2o the reveinte noy doirece Y oI tlic w *1::4t“ o7
. Sote - vy Lie PONRD wii et (8 ¢ i -
C11is 4 k‘.’J t Lron urle resona Loy '7\)‘“ (: . I ) w1 PR ,U‘ f“ uL :/L noos
cuted bty ‘hr N:gNesTon gererutoe. T AYTA VAo a0 LU 00 oxe -
N ENeITON generuior. Tono Lio: L2, ran of :
% g FEPEE Ve Fd ? 2.ram ol the oxper:-
1 1308 0! mIignetice-

mental instaliation 15 shown. SUTatlon osy
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tion in the magnetized ferrize placed :n the rwsoraior of the IpP
vere observed under the inflvenc? of g SHR transverse ficld whep
the powvier of the f1eid exzeodad o ceriuln oIritical valuc of the or-
der of 1.9 watt, It g thousnt they the observed 0s.:11l: tione are
Slnusoidal azrd c¢ane. -, tnerviore, te of o relaxation charecter ag
Dbserved by LT, Vells 1o “ certale platel in a high § cavity re-
senator (Ref. y: Nierowave and low fieguency oscil ntien Tue to re-
sorance instabilities in Territes Pays, Rav, Lezters, lyss, 1, 7,
239). Tie exiastance w48 also cuinrved of o non-linear region on the
characteristics of [} ignei power geainat cthe locul ogeiilutor
pover PH in mixing arrangerents

Lower Pﬂzﬂ These resulss are 1p

linear gyrouagnetic
netization (Refe, 5§

these experimentgl

careful quantitative analysis

effects relute
and 6; Op.cit.)
ly obscrved gffen
The ubnove

i owvinicn PH Was near the eritiosg?
AETT2LENT with the theory of non-
¢ to the nutation of ferr
1 . : s .
The tinal identificatio
13 will be

ite mag-
n of

possible after their
results na

. Y be of practi-
cul interest in problems of ‘nereaszng the efficiency of SHF fer-
rite nixers. The experiment was sarried out 4T tne Foskovskiy ener-
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;('e.tlcheskzy institutl, Kufedra teoretichesiikh oaucy radiotekhniki
qucow Power Enginecring Institute, Departmen: cof Theoreéicél
Prine;ples of Hadic-Ergineering). The resuits of Lhie experinment
WErC alscusaod 0 the senanar »f .o Polivangy 5Ab9r“wi'orﬁz‘norv'
lio further duia given]. There zre 5 flgures an. f o orpiam e v
0v1et-0lo¢ and § non-SOViet-bhicz. The roferes o o 1
tanguage publiications read gs VIV L. Lw&u;;‘ .o f
& forrite us o nicrowave wixer, tioo AL ol
Bizembergen., S ) e ; .
crsenance, Phoge
1 Al ol regaensy
s 1n ferrites, Pnys. Rev.
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=
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92570 ///#ﬁ D201 /D302 |

AUTHOR: _Fabrikov, V.A. |

TITLE: A new principle of amplifying SHF oscillations |

using ferrites

PERIODICAL: Radiotekhnika i elektronika, v. 6, no. 10, 1961,
1707 - 1717

TEXT: It has been pointed out by the author (Ref. 3: Ob effeftiv- ﬁ%/’
nosti raboty ferritovykh elementov v kachestve smesiteley CVCh v
skhemakh detektirovaniya, Trudy 3-y Vsesoyuznoy konferentsii po
ferritam, Minsk, Iyun' 1959, 'PFerrity', Sb. statey, IN BSSR, Minsk,
1960, p. 534) that it is possible to obtain the effect of power am-
pflification of one of the SHF signals being mixed at the cost of

the other more powerful signal, by utilizing the nutation gyromag-

netic effect in ferrites. This effect, which may be taken as a new
principle of SHF amplification on ferrites, is analyzed by the au-

thor in the present article. The analysis is carried out by solving

Card 1/¢ (.
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the equations of motion of gi:romagnetic moments of magnetized fer-

rite under the influence of two transversely polarized SHF signals

and of a longitudina@palternating reaction field. The solution of

the problem is sought in a system of coordinates revolving in syn- "'L—
chronism with the constant in the magnitude revolving mrgnetic mo-

ment of the ferrite sample. If the ferrite sample is nagnetized to
saturation by a constant magnetic field Ho = 12H0 and with the act-

ing small alternating field h, so that s QR g i the magnetic mo-
ment M has its equation of motion as

=y -7 (1)
In it the term with ® representing losses, has components Rx = by

X
%% Ry = My/’l‘z, R, = (M, - M )/T;, where y = 1.76 x 107 1/oers*s

sec; Ty and Tp -~ times of longitudinal and transyerse relaxation:
Mo - equivalent magn‘?ude of moment within the constant field K.,.
Using the notation of Fig. 1 and restricting the analysis to the

fields of circular polarization the system of two linear diffcren-
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tial equations is obtained with respect _to thg, in%epeng’ent variab-
les ¢ and 8 (@ being the angle between B and ig, z =1,
¢ = (YHO - w) + th, + Thy ctg 6 cos ¢, )
(5
= -z A/{l/
Introducing
- H
- - - res o
x = (w 1H°)T2 AT (7)
where H = w/y and AH = l/yT2 - the half width of the ferromag-

netic resonafece line, Eq. (5) is easily solved if h, = 0 and conse- :
quently ¢ = 8 = 0. The mlution beco‘es then |

1

h
1 1

Y& o = v tg 8 = s (8)
V1 + a2 A

Card 3/{ /
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when h, ;! 0, the exact solution of Eq. (5) is complicated, but its
approximate solution is comparatQively easy if h, is considered to
be a small variation of the system and

h
. 2 QAH
Tty * P = AmE X VX" 508y, 28

B, (9)

2 1
7,8, + 8, = —F=——mx —5+
271 1 -~/ OH 1
1+ x2
are then obtalned, whose solution permits the reaction of the gyro-
magnetic medium to a small modulating signal to be evaluated. If
two transverse magnetic fields with circular polarization

wt i(w+t 2)t

- i
hx + ih_ = he + h2e (11)

y

act upon the ferrite, then the expression for the field ® in the
revolving system of cofrdinates has the general shape of

card 4/f/
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A new principle of amplifying ...
> . -
i = iE {hl sing - hy gin((2 t - cf)} + i"l {hl cosg + h, cos(
-’
- ?)} + ig(HO + h:k;)‘o
Eqs. (8) remain unchanged and

2 Considering only cases when h‘(hl.
Eqs. (9) must be replaced by

h h
" \/ 2 QB 2 4/ 2 -
+¢ =ZAR " ¥ 1+ X hlel+h1 1 + x° cos (2t = Py)s /f/

hy

ToPy

h,
- AR sin(Q)t ~ qoo), (13) i

1
T8, + 8, = P
2 1/—_—53
1 1 4 x HTl

from which the parameters of the alternating components of magnetic
moment my» my and m, may be determined. For further e lysis only

n of field Hz ig considered w

the modulatio hich is due to the action

Card 5/F ¢
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of external signal, whose magnetic field is polarized in the Z-
axis direction. The author acknowledges the help of A.A. Pistol'-
kore% In the appendix the solution is given of problem of interac-
tion between electromagnetic signals with a modulated gyrotropic
medium for large amplitudes of the modulating field. There are 4
figures and 10 Soviet-bloc references.
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AUTHORS: Fabrikov. V. A, Kozlov V I . Kadeyev V T . and
Kudryavtsev, V. D.
TITLE: Experimental study of effects on ytitrium ferrite single

crystals, which are related to nutational os:illations of
magnetization of the material cn ferromagretic resonance

PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fiiicheskaya. V. 25,
no. 11, 196¢, 1367 - 137¢

TEXT: Nonlinear gyromagnetic effects in ferrites may. in {irsi apprcxima-
tion, be divided into two groups. The first group consiats of those gyro-
magnetic effects which are related to the freguercy modulation the other
gyromagnetic effects related to the angle modulation of tne preczessional
motion. The effects examined on ytirium garnei single crystals belong to
the second group The authors studied the interaction of two eiecurim-)-
tic signals in the specimen: a h.f aignal {10,000 Mc) polarized at right
angles to the direction of magnetizaticrn and a 1-f signal (0 5 - 8 Me)
polarized in the direction of magnetization  The magn2tic field

Card 1/b,, o
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directions in the experiments are shown in Fig ° The theoretical aspenti

of the problem under consideration had been previcusly siudied by V. A.
¥. -k~ [Radiotekhnika 1 elek‘ronika, } no 2 94 (*u58)r 4. mo. T,
1203 (1989); 6. no 10, 1707 (i1957)) ¥ig 3 tases on these papers Lo
show the complex susceptibility ¥ of = magnetized ferrite as a function
of the constant magnetizing field This function was calculated with the
following formuls dsrived in the previcus pap2i8: :

2

Mh 2 2 .
yre t X 1:"x 4 21}' {2)
Wt A N s a— - """—"5 e me—a 7 '—}""——?, \
()3 1+ %2 (text g2 ) eray”

polarized h-f fieldy AH = /0% is the naif width of the

Here, the magnetic moment M = consty n. is the amplitude of the circulariy
farr <
farraor 3
resonarce linej g’ - 2 8 Mc/ca is the gyromagnetlc (ablo 2t the €
“

&
aping x = (Hrnq . HC‘»/AH and y «W T ¢ and X« X' - s The 1ilvestlgatlln
SR= &. ~ v
was conducted with an yttraium ferrite g1ngle crystal whers the width of
the ferromagnetic resouance line was ° - 2 oersteds The spherical specamns
(095 - tmm 1in diametar} were plrced in the center <f 2 1021 wWiTh several
turns. The co1l was connectad "0 & [RSIDART TLLTULS 05 O Mzt To

Card 2/4 #}/
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erther with the specimen it was placed in g square waveguide connected to a
‘wtron penerator., The parameters of the circuit with the specimen were
. riodienlly changed by n h-f signal (% cm). The curve describing the
ferrite lnsses under the action of the h-f signal was obaervable on an
preillnmre = qereon, periments1 data are covnarod in Fipg. 5. vith a
tronrabical curve.  CThe modulat: "iald eoauces the ferroms, -wlc resonunce
lines 4o be hresdened. The effect investizited o oo be ueed for studying
rosornnoe effects in ferrites with narrow resonance lines. . M. Folivanov
is than%~d for his interest. There are 5 fifures and 7 voviet references.

Fir. 2. Phase relations between changes of the magnetizing field Hz and the

2i~. %, Gomplex susceptibilityv of a nagnetized ferrvite relative to a 1-f
gpodulation field ko oas on funetion of the cenutant mugnetiving field.

g

“ir. 5. . " ac a funetion of amplitude h0 and of frequency f of the 1-f

cranession angle = of magnetic moments in the moterial.

Finsld., Lerend: (1)X"‘(ho); (2)y"(f). Tre circles are cxperimental values;

the curves were calculated.
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AH = 50-70 oergteds (in some carefully polished samples, AH nay be below
10 oersteds). Curie temperature T = 170-180°C; the d-c resistivizy

-

o = 1o
for 5 nhr and subsequent vacuum cooling, in the furnace. The kriquettes

were annealed for 6 hr at 900°C. M-55 is an improved modifisation of the ¥
formerly developed ferrite type M-50. Its composition in ¥ by weight s

as follows: 63.7%5 of Fe205, 20.95% of NiO, 4.8%5 of Maf 30 10.37,5 of ZnC.

"he characteristics of M-59 are as follows: Ms = 4£300-4500 gaus3;

AY = 230-250 cersteds; Tc = 350—350°C; vy = 107 ohmecm. Annealing took

shmeecm. The ferrite was produced by sintering in air at 1570°C

place in air for 4 hr at 1300°C. Preliminary annealing of brigueties was
conducted for 2 hr at 1100°C. M-258 was developed on the tasis =7 the
U. S. d-component (Ni-Zn-Mg-Mn) ferrite "Ferramic C" (Ref. 2: see be
by introduction of 20 moleys of Cu0. It has the follewing characteris
M, = 4600-4800 gaussj AH = 120-140 oersteds; T = 3000C;

Pl <3 -
<y - 1¢7 ohuw.em. It was produced by sintering tle I:illowin, Jlztur

\
v

USRS . N " e . . o~ - W g R,
115¢7°C in air for 20 hr: 66,365 of Fuo,0,, £.11,5 27 Tno, J.0ks of TLC,
b v
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